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COMBINATIONS OF GABA ANALOGS AND TOICYCUC COMPOUNDS TO TOEAT DEPRESSION 



BACKGROUND OF THE INVENTION 

1. Field Of The Invention 

5 Hie present invention relates to the use of analogs of glutamic acid and 

ganuna-aminobutyric add (GABA) in combination with tricyclic compounds for 
tiie tfeatmeot of dqiression. 

2. Description of Related Art 

Hie GABA analogs of die present invention are known agents usefiil in 
10 antiseizure tfaenqpy for central nervous system disorders such as epilepsy, 
Huntington's chorea, cerebral ischemia, Parkinson's disease, tardive dyskinesia, 
and spasticity. It has also been suggested that the compounds can be used as 
antidqnessants, anxiolytics, and antip^ydiodcs. See WO S^09S60 (United States 
Serial Number 618,692 filed November 27, 1990) and WP 93/23383 (United 
15 States Serial Number 886,080 filed May 20, 1992). 

WO 97/33858 teaches that compounds related to gab£q)entin are useful or 
. treating epilespy, fiintness attacks, hypokinesia, cranial disorders, 
neurodegenerative disorders, depression, anxiety, panic, pain, and 
20 neuropathological disorders. WO 97/33858 does not specify what forms of pain 
are treated. 
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AdditionaUy, the asaspomds of the invention are knoivn for izeatment of 
neuropadiic pain. For example, see Rosner H; RuUn L; Kestenbaum A., 
Gabqmtin adjunctive dien^ in neuropadiic pain states. Clin J Pain» 1996 Mar, 
S 12:1, 56*8; Segal AZ; Rordorf Gaibq)eotin as a novel treatment for 
postfaeipetic neuralgia. Neurology, 1996 Apr, 46:4, 1 175*6; Wetzel CH; Connelly 
JF., Use of gabapentin in pain management Ann Pharmacotfaer, 1997 Sq>, 31.*9, 
1082-3; Zapp JJ., Pos^liomyelitis pain treated with gabq)entin [letter]. Am Fam 
Physician, 1996 Jun, 53:8, 2442, 2445; Cheville A, et al.. Neuropathic pain in 

10 radiation niyelopathy:a case report Program book, American Pain SodeQr (14th 
Annual Scientific Meeting). Abstract #95823, p. A-I15; Sist T; Filadora V; 
MSner M; Lema M., Gabapentin for idiqpadiic trigeminal neuralgia: report of two 
cases. Neurology, 1997 May, 48:5, 1467; Waldman SD, Tutorial 28: Evaluation 
and Treatment of Trigeminal Neuralgia. Pain Digest (1997) 7:21-24; MellickLB; 

15 MeUick GA^ Successful treatment of reflex sympathetic dystrophy widi 
gabq)endn [letter]. Am J Emerg Med, 1995 Jan, 13:1, 96; MeUick GA; Seng ML, 
Hie use of gabependn in die treatment of reflex synqiadiedc dystrophy and a 
jdiobic disorder. Am J Pain Manage 1995; 5:7-9; Mellick GA; MeUicy LB; 
Mdlidc LB., Gabqiendn in the management of reflex sympathetic dystrophy 

20 [letter]. J Pam Symptom Manage, 1995 May, 10:4, 265-6; Mellick GA; Mellick 
LB., Reflex synqudietic dystrophy treated vnih gabqpentiiL Arch Phys Med 
RdiaUl, 1997 Jan, 78:1, 98-105 and Maddn GA., Medical and phaimacologic 
management of upper extremity neuropathic pain syndromes. J Hand Ther, 1997 
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Tricyclic antidepressants are prescribed for endogenous depression, a 
condition thought to be caused by a defect in the uptake of amine 
5 neurotransmitters at the presynaptic junctions. The tricyclic antidqnessants 
benefit firom a controlled delivery formulation for a number of reasons. Depressed 
patients are at a hitter risk fin* suicide, and tiius more likely to hoard the drug and 
then attempt to take an overdose. Furthermore, tricyclic antidepressants have a 
long inducdon period, sometimes taking several weeks before patients obtain 
10 relief fiom the drug. As a result of the long induction period patients often stop 
using the medication after a short period of time because they think it is not 
working. A controlled delivery form of tiie drug solves these problems by 
providing continuous release of the drug for tiie time period necessary to provide 
relief. 

15 

Additionally, numy patients v/bo respond to tricyclic antidepressants are 
much more likely to avoid a relapse if they are maintained on the dmg. However, 
patient compliance to long-term drug regimens is generally very poor. This 
problem is also eliminated with controlled release drug formulations. 



20 
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Representative examples of tricyclic antidepressams are shown below. 



10 



15 
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Tricyclic antidepressant drugs such as imipramine. 2 -chioroimiprainine 
and amitriptyline; penfluridol; haloperidol; pimozide; clozspne; calmidazolin; 
and, mixtures and pharmaceutically acceptable salts of any of the foregoing are 
useful indie present invention 



SUMMARY OF THE INVENTION 



The invention related to mednxls and conqx>sidons for treating patients 
suffering firom depression. In methods according to the invention, composidons 
comprising a gaba analog and a tricyclic antidepressant in a pharmaceudcally* 
acceptable vdiide are administered to a patient suffering from depressiorL 
Conq)ositious according to die invention comprise at least one gaba analog and at 
least one tricyclic antidepressant both in amounts effective to alleviate symptoms 
of depressipn. 



This invention provides a method for treating depression conqirising 
administering to a subject suffering fipom depression an effective amount of a 
GABA analog in combination with an effective amount of a tricyclic compounds. 
A prefened embodimem utilizes a cydic aniino add conq)ouxi^ 

HjN— CHj-^C-v-CHjCOjRi 



( ) 
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^diexein R] is l^drogen or lower alkyl and n is an integer of from 4 to 6, and the 
phannaceutically accq)table sahs tfaereofl An especially prefeixed embodiment 
iiriHwe a compomul of Fonnulal where Ri is hydrogen and nis4, which 
CQmpouid is l-(aminomediyl>cyclohexane acetic acid, known genetically as 
S gab8^)entui» 

In anoAer embodinient; Ae inventian inchides treating depression widi a 
compoimd of Formula IL 
Fomnilall 

R3R2 
I I 

H2NCHCCH2COOH n 
I 

h 

or a phannaceutically accqitable salt thereof wherein 

R J is a strai^ or branched alkyl of fiom 1 to 6 carbon atoms* phenyl, or 

cydoalkyl of fiom 3 to 6 carbon atoms; 
R2 is hydrogen or methyl; and 

R3 is hydrogen, mediyl, or carboxyl; and tricyclic compounds. 

Preferred conq)ounds of die invendon are those herein R3 and R2 are 
hydiogBD. and Ri is -(CH2)o.2-i C4H9 as an (R), (SX or (R3) isomer. 



10 



IS 



20 
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The more pi e fe ned compouzids of Fozmula II invemi n are (S)-3- 
(ammornediyl)-S-iiietfiyIhexaiioic add and 3-aiiiuioiiietfayl-S-methyI-hexaiioic 
add, now known gmerically as prcgabalm. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

S The method of diis invendon iitiliTes any GABA analog. A GAB A analog 

is any compound derived fiom or hased upasi gamma^^minobutyric add. The 
ciniqxiunds are readily available, eidier commercially, or by syndietic 
methodology well-known to those skilled in the art of organic chemistry. The 
preferred GABA analogs to be utilized in the mediod of diis invention are cyclic 
10 amino adds of Formula I. These are described in U.S, Paten t 4,024,1 75 > which is 
incorporated herein by reference. Another prefer red mediod utilizes the GABA 
analogs of Fomulall, and diese are described in U.S. Patent §>S63,175 , vriiich is 
inoQipcnated herein by reference. 

IS All diat is required to practice the mediod of this invention is to administer 

aGABAarialogincombinalicmwrditricydicconqxyunds. The amount of GABA 
analog in the composidon will generally be fiom about 1 to about 300 mg per kg 
of subject bocfywe^^ Typical doses will be fiom about 10 to about 5000 mg per 
day for an aduh subgect of normal Wright It is expected that common doses that 

20 might be administered could be fiom 100 mg three times a di^ up to 600 mg four 
tunes a day. Commercially available cq>sules of 100 mg, 300 mg, and 400 mg of 
gabq)entin can be administered. Alternate forms include liquids and film-coated 
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tablets. 



If a compound of Fonnuten, such as piegabalin is used, the dosage level 
is one sixdi that of gabapentizL The dosage range for pregabalin is fiom about 
5 0.15 mg to about SO mg per kg per di^ of subject body weight Typical dosages 
for pregabalin will be from about L6 mg to about 840 mg per day widi individual 
dosages ranging firom abut 0.15 mg to about 65 rag per dose. 

The dosage range for the tricyclic antidepressant can be determined by one 
10 skOled in die art Amitriptyline is available in 10, 25. 50, 75 and 150 mg tablets. 
Daily dosages can range from between 75 to 350 mg. 

A benefit of fhe claimed composidcms is to lessen die chance of overdose. 
Overdoses of antidepressants are common reports to poison control centers. As a 
15 result, physicians and pharmacists are encouraged to provide small prescriptions 
(2 to 4 weda) at a time to avoid providing a potential suicide victim with die tools 
to do it Antidqiressant are therefore potential lethal as the dose is iiicreased and 
patients have to be titrated up to an effective dose. 

20 This inveodon would allow for a synergisdc in^xrovernent in mood widi 

lower doses (therefore) sa&r and potentially ftster. The different mechanism of 
action of the two drugs would offer greater benefit to patients. 



The conqxyunds of the present mvention may fomi pharmaceutiddly 
25 acceptable sahs widi both organic and inorganic acids or bases. For example, die 



wo 00/61234 PCTAJSOO/03983 

add addition salts of die basic coiiqx>uiids are prepared either by dissolving the 
fiee base in aqueous or aqueous alcohol solution or other suitable solvents 
containing the qjpropriate add and isolating die salt by evqxnating die soludon 
Exanqdes of {diaimaoeudcally acceptable salts are hydrochlorides, hydrobromides, 
5 hydrrwulfiiics, etc. as well as sodium, potassium, and magnesium, etc. salts; 

Hie conqiounds of the Fonnula n can contain one or several asymmetric 
caibon atoms. Hie inveodon includes die individual diastereomer s or enamiomers, 
and the mixtures thereof. The individual diastereomen or enandbmers may be 
10 prqiaied or isolated by methods already well-known in the art 

Foimulating die active coinpound in dosage unit fixxm widi a 
phannaceudcal carrier produces phannaceudcal compositions of die compound of 
die present invention or its salts. Some exanq)ies of dosage unit forms are tablets, 
15 cqisules, pills, powders, aqueous and nonaqueous oral solutions and su^sensions, 
and par e n t e ral solutions packaged in containers containing either one or some 
larger number of dosage units and cqiable of bemg subdivided mto individual 
doses. 

20 Some examples of suitable pharmaceutical earners, including 

pharmaceutical diluents, are gelatin cqisules; sugars such as lactose and sucrose; 
starches such as com starch and potato starch, cellulose derivatives such as 
sodium carbos^mediyl cellulose, ediyl cellulose, mediyl cellulose, and cellulose 
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acetate phthalate; gelatin; talc; stearic acid; magnesium stearate; vegetable oils 
such as peanut oil, cottonseed oil, sesame oil, olive oil, com oil, and oil of 
dieobroma; propylene glycol, glycerin; sorbitol; polyethylene glycol; Avater, agar; 
alginic add; isotonic saline, and phosphate buffer solutions; as well as other 
conqiatible substances mmnally used in phannaoeutical fonnulations. The 
compositions of tiie invention can also contain other components such as coloring 
agents, flavoring agents, and/or preservatives. These materials, if present, are 
usually used in relatively small amounts. The conqx)sidons can, if desuied, also 
contain other dierqseutic agents. 

The percentage of the active ingredients in the foregoing compositions can 
be varied widun wide lunits, but for practical purposes it is preferably present in a 
concentration of at least 10% in a solid composition and at least 2% in a primary 
liquid compositioiL The most satisfectory conqx>sitions are those in v/bich a 
mudi hitler proportion of die active ingredient is present 

Routes of administration of the subject compound or its salts are oral or 
par e n t e raL For exaiiq)le, a usefU iiitrsvenous dose is between 5 aiid SO riig arid a 
useful oral dosage is between 20 and SOOmg. Tlie dosage is within the dosing 
range used in treatment of pain or as would be widi the needs of the patient as 
described by the idiysiciaiL 

The advantages of using die compounds of Fonnulal and n, especially 
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gabapentin and piegabalin, in tbt instant invention include the relatively nontoxic 
namre of die oosqpounds* die ease of prqsaradon, the fact tbat the compounds are 
well-tolerated, and die ease of IV administiation of die drugs. Gabq)endn has few 
interactions widi nuy or classes of drugs since it is not metabolized in the liver, but 
rather excreted unchanged fiom the body. Furdier, the drugs are not metabolized 
in the body. The subjects treated with the mediod of the present invention are 
mammals, inclndine humans. 

While the invention has been described in detail and with reference to 
specific examples thereof it will be apparent to one sidUed in the art that various 
changes and modifications can be made therein widiout departing fiom the spirit 
and scope diereof. 
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What is claimed is: 

L A method for treating a patient having dqnession cominising 
administering a pharmaceutical composition comprisngr 

(a) a tfaerapemically efifective amount of a GABA analog; and 

(b) adier^>euticaUy effecdveamoumofatii^clicconqx>uiids. 

2. The mediod accordiiig to claim U'lxdierem tiie GA^ 
confound according to Formula I: 

HjN— CH2-7-C-r-CH2C02Ri 



15 



n 

(CH2)n 



10 iTitoeinRi is hydrogen or lower all^l and n is an integer of fixim 4 to 6, and die 
phannaceudcally acceptable salts thereof. 

3. The method according to claim 2, ^ntoein Formula I comprises 



4. The mediod accordiiig to daun 2» comprising firom about 10 mg to 
about 400 mg of Formulal. 



20 



5. The m^hod according to claim 3, conqnising fiom about 10 mg to 
about 400 mg of gabapentin. 
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6. 



The method acctnding to claim 3, c mprising fiom about 10 mg to 



about 400 mg of gabqieatin and fiom about 25 mg to abom 350 mg of tricyclic 

7. Hie method according to claim 1, wherein the GABA analog is a 
compound according to Famiula n: 



or a pharmaceudcally acceptable salt thereof wherein 

Rj is a strai^ or farancfaed alkyl of fitim 1 to 6 carbon atoms» phenyl, or 

cydoaD^l of fiom 3 to 6 carbon atoms; 
R2 is hydrogen or methyl; and 

R3 is hydrogen* methyl* or carboxyL 

8. Hie method according to claim 7, wherein Formula U conqirises 
pn^abalin. 

9. The mediod according to daim 7, comprising fiom about .15 mg to 
about 6S mg of Fomiulall. 

10. TherriediodacconlingtoclaimSyComprismgfitmiabout .ISrngto 
about 65 mg of pregabalirL 

IL A composidon for treadnsi depression m a human oompnsingr 

(a) a therapeudcally efifective amount of a GABA analog; and 

(b) atherEq)eudcally ^fecdve amount of a tricyclic conqsounds. 

12. The conqxisidon accordmg to claim 11, herein the GABA analog 



R3R2 
I I 

a2NCHOCH2COOH 



n 



1 
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tfae compound according to F nnulal: 



(CH2)n 



I 



vitorin R J is faydiogeo or lower all^l and n is an integer of from 4 to 6, and the 
]diannaceiitically acceptable salts Aereof . 

13. The composition mediod acconiing to claini 12»wiiere^ 
comprises gBbapeatisL 

14. Hie conq)osition according to claim 12, conqnising fiom about 10 
mg to about 400 mg of FonnulaL 

15. Tte composAm according to claim 13, comprising fiom about 10 
mg to about 400 mg of gabq)entin. 

16. The conq)osition according to claim 11, wherein the GABA analog 
is a conq)ound according to Fonnula n: 



or aphannaceutically accqitable salt diereof wherein 

R] is a stxai^ or branched alkyl of fiom 1 to 6 caibon atoins, phenyl, or 

cydoalkyl of from 3 to 6 carbon atoms; 
R2 is hydrogen or mediyl; and 
R3 is hydrogen, methyl, or catboi^L 



R3R2 



I I 

H2NCHCCH2C00H 



n 
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17. The composition acoordiiig to claim 16» wlietein Fozmula n 
conqnises pr^aboIiiL 

18. The composition according to claim 16, comprising fiom about .15 
mg to about 65 mg of Fonnulall. 

19. The conq)osition according to claim 18, comprising firom about .15 
mg to about 65 mg of pr^abalin. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Continuation of Box 1.2 



Present claims 1-19 relate to methods and compositions Involving an 
extremely large number of possible compounds, by way of the terms "6ABA 
analog" and "tricyclic compounds". Due thereto, a lack of clarity (and/or 
conciseness) within the meaning of Article 6 PCT arises to such an extent 
as to render a meaningful search of complete scope of the claims 
Impossible. 

Furthermore, the claims also relate to methods and compositions involving 
compounds defined by reference to a desirable characteristic or property, 
namely antidepressant activity of the compound In question. The claims 
cover all compounds having this characteristic or property, whereas the 
application provides support within the meaning of Article 6 PCT and/or 
disclosure within the meaning of Article 5 PCT for only a very limited 
number of such compounds. 

In the present case, the claims so lack support, and the application so 
lacks disclosure, that a meaningful search over the whole of the claimed 
scope is impossible. 

Independent of the above reasoning, the claims also lack clarity (Article 
6 PCT). A compound is not sufficiently defined by its mechanism of action 
and/or pharmacological profile. Again, this lack of clarity in the 
present case is such as to render a meaningful search over the whole of 
the claimed scope impossible. 



Consequently, the search has been carried out for those parts of the 
claims which appear to be clear, concise, supported and disclosed, namely 
those parts relating methods and compositions Involving compounds 
specifically mentioned in claims 2-10 and 12-19, with due regard to the 
description inasfar as specific tricyclic/antidepressant compounds are 
mentioned, and the general idea underlying the application. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to Inventions in respect of which no International 
search report has been established need not be the subject of an 
International preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This 1s 
the case Irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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